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Summary. Pulau Punyit supports only 20 species of terrestrial plants, a feature reflecting 
the island’s small size and harsh environment. These include Gastonia serratifolia 
(Araliaceae), known in Brunei from this island only, and Melientha suavis subsp. suavis 
(Opiliaceae), a new subspecies record for Borneo. The herpetofauna is limited to one snake 
and one lizard. The littoral zone, in contrast, supports a wide variety of algae and 
invertebrates, many of which are arranged in distinct patterns of zonation. Pulau Punyit, as 
one of only two offshore islands, represents a substantial proportion of Brunei Darussalam’s 
open coast and hard-substrate littoral biodiversity and, as such, should be protected. 


Pulau (= Island) Punyit is one of only two offshore islands in Brunei Darussalam (Agbayani 
et al., 1992). It is located in the South China Sea (4°58’34” N; 114°50’45” E) (Fig. 1) and 
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Fig. 1. Location of Pulau Punyit. 


is separated at low tide from the mainland at Tungku Punyit in the Brunei-Muara District 
by a 500-m rocky peninsula and a 100-m shallow channel. At high tide most of the 
peninsula is flooded. The island’s 0.1 ha supralittoral area rises steeply to a flat cap about 
10 m above the spring high-tide mark. In the intertidal, an extensive, gently sloping area of 
broken sand-stone of Tertiary origin (Potter et al. 1984) extends from the shoreward south- 
eastern tip along the south-western side of the island. The north-western and the north- 
eastern side of the island are formed from more intact tabular sandstone blocks from the 
same formation which dip steeply to the north-east. In the supralittoral zone, the sandstone 
is overlain by a shallow soil composed mainly of sand together with decomposing plant 
material and some animal faecal deposits. 


Agbayani et al. (1992), in their consideration of an island management strategy for Brunei 
Darussalam, recommended that Pulau Punyit should be afforded protection, because of its 
biodiversity and near-pristine nature. Both its marine and terrestrial biota were considered 


unique. 


In order to establish base-line data on the plant and animal communities within the littoral 
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Fig. 3. View from the south-western tip of Pulau Punyit looking shoreward. Note the extensive area 


of fractured sandstone rocks gently sloping south-westward and the small vegetated supralittoral 
knoll. 
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Fig. 4. Profile of the littoral zone taken on the north-eastern side of Pulau Punyit showing the 
distribution of the dominant algae. 


58 


and supralittoral zones of Pulau Punyit, a series of surveys was undertaken in 1991-92. 
Each visit was chosen to coincide with a low tide so as to allow littoral as well as 
supralittoral surveys to be undertaken simultaneously. Detailed sublittoral surveys have not 
as yet been completed as poor visibility in near-shore waters has hindered progress. 


Littoral Survey 


Transects taken in the littoral zone of Pulau Punyit indicate clear patterns of zonation of the 
plants and animals. The steeply inclined sandstone rock faces of the NE (Fig. 2) are exposed 
to more vigorous wave action than the more gently sloping, partially protected boulder 
shore of the SW (Fig. 3). | 


Littoral Flora 

Considering the plants on the NE slope (Fig. 4) only lichens and encrusting algae, showing 
as dark (almost black) “paint” spots, occupy the harsh zone above mean high water. spring 
(MHWS) and into the splash zone. Immediately below MHWS, moist pockets in the 
weathered rock surfaces allow some non-encrusting forms to establish. Short, tufted 
Gelidiella acerosa and Laurencia papillosa are common in rock depressions while 
Botryocladia pyriformis 1s associated with moist crevices. 
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Fig. 5. Profile of the littoral zone taken on the south-western side of Pulau Punyit showing the 
distribution of the dominant algae. 
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Close to mean sea level (MSL) a 50-cm broad band is dominated by Acanthophora 
muscoides. Other algae in this zone include Gelidiella acerosa, Laurencia papillosa, 
Hypnea boergesenii and Cladophora vagabunda, with occasional tufts of Chaetomorpha 
sp. and Grateloupia sp. Immediately below the “Acanthophora zone”, tresses of Sargassum 
sp. and Gracilaria sp. form a dense band that extends to mean low water neap (MLWN). 
Within this zone the composition changes with depth from a Sargassum- to a Gracilaria- 
dominated community. Below MLWN a carpet of fine filamentous rhodophytes which 
include Wurdemannia miniata, Centroceras sp. and Herposiphonia sp. together with red 
Porolithon sp. “paints” cover the rock substrate. 


On the SW side of Pulau Punyit, the composition of the upper littoral flora (Fig. 5) is similar 
to that of the NE, with only encrusting algae and lichens being able to tolerate severe 
desiccation and extremes of temperature. Small-stature Gelidiella acerosa and Laurencia 
increase in density to MSL where they merge with a broad band of phaeopytes. Sargassum 
sp. and Padina sp. dominate the upper reaches of this zone while Lobophora variegata, 
Dictyopteris delicatula, Dictyopteris membranacea, Dictyota bartayresiana and other 
Dictyota spp. are more abundant towards MLWN. The lower littoral is dominated by the 
calcareous rhodophyte Amphiroa fragilissima. Scattered lumps of bright green Caulerpa 
racemosa, C. microphysa, C. fergusonii, C. sertularioides and fine C. verticillata plants 
occur in this zone. The sides of boulders often bear clusters of crisp Anadyomene sp., 
delicate tufts of Bryopsis pennata, coarse- and fine-branched Grasilaria spp. and tough 
filamentous fronds of Gelidiopsis sp. Paddle-shaped Udotea javensis is present amongst the 
carpet of Amphiroa fragilissima close to chart datum (CD). Partially shaded on the sides of 
large rocks towards the more exposed SW tip of the island, brightly pigmented Peyssonnelia 
sp. and Cheilosporum sp. also occur close to CD. 


The environmental variable responsible for the different floral composition on the NE and 
SW slopes appears to be the intensity of wave action. Algae unable to withstand the 
shearing effects of heavy seas are found on the partially protected SW side of the island. 
These include a range of phaeophytes (Padina sp., Lobophora variegata, Dictyopteris spp. 
and Dictyota spp.), delicate chlorophytes (Anadyomene sp., Caulerpa spp., Bryopsis 
pennata) and the rhodophytes, Amphiroa fragilissima. Gelidiella acerosa, Laurencia 
papillosa and Sargassum sp. are abundant on both slopes while Acanthophora muscoides 
and Gracilaria grow best in the strongly agitated waters of the NE slope. 


Littoral Fauna 

The littoral fauna of Pulau Punyit, like the flora, shows a distinct pattern of zonation. The 
profile shown in Fig. 6 is taken at the same gently sloping SW site as shown in Fig. 5. The 
following description applies generally to the relatively sheltered SW and E shoreline. 


In the supralittoral “splash zone”, dense populations of Nodilittorina pyramidalis feed on 
encrusting algae and lichens. These small molluscs are able to withstand the extremes of 


60 


2m 
lm 


CHART 


anes Zoanthid DATUM 


Chthalamus 
malayensis 


Nassarius ee oe 


Planaxis sulcatus 


Neita undata << 


Nodilittorina pyramidalis I é6 act 
m 


Saccostrea echinata 


Littoraria scabra a 


Acanthopleura gemmata —— — 


Fig. 6. Profile of the littoral zone taken on the south-western side of Pulau Punyit showing the 
distribution of the most abundant animals. 


temperature and severe desiccation at this site. Extending from MHWN to MSL two other 
herbivorous molluscs, Nerita undata and Planaxis sulcatus are common. Limpets have the 
highest vertical range which extends from near MHWN to MLWN. Chthalamus 
malayensis, the small star barnacle, occurs at very high density on sloping rock faces above 
MSL and at lower density down to MLWN. The giant Tetraclita squamosa barnacle is 
confined to the lower shore in moderate density in this SW profile (on the NE side of the 
island, especially at the seaward tip, this species extends its range right up to the splash 
zone). Another barnacle, Pollicipes mitella, a “goose” barnacle, although absent from the 
boulder profile of Fig. 6, is commonly found with its “neck” extending from fractures in the 
sandstone slabs especially on the NE-facing slopes from MHWN to MSL. The oyster, 
Saccostrea echinata, is present at low density from MHWN to MLWN. This mollusc is 
harvested as food by fishermen who occasionally land on the island. Littoraria scabra 
(periwinkle) and Acanthopleura gemmata (a species of chiton) grazes close to MSL. 
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Nassarius sp., a carnivorous whelk, is common from MSL to MLWN, where it preys on 
barnacles and other molluscs. Colonial zoanthids, anemones and compound ascidians are 
mostly confined to the lower shore although they can occasionally be found in moist 
crevices or rock depressions higher up. Crustacea, in addition to the barnacles mentioned 
above, include a wide range of prawns and crabs: the former are confined to the sublittoral 
or to intertidal rockpools while the latter can be found throughout the littoral zone and it 
also include free-ranging scavenger grapsid crabs (Grapsus spp. and Hemigrapsus spp.) and 
high densities of gregarious hermit crabs (Clibanarius spp.). On the shaded underside of 
rock overhangs in the lower littoral, colourful encrusting sponges and “miniature forests” of 
plant-like hydroids clothe the rock surfaces. The interior of the sandstone rock itself is not 
exempt from being colonized; the rock boring mollusc, Lithophaga sp. honeycombs the 
rock with its burrows. 


Close to chart datum (CD), in spite of the high turbidity of the near-shore water, three 
species of Favia and one species of Porites coral are able to survive. These corals are 
studded with the burrows of polychaete worms. Large gorgonian corals together with 
associated crinoids and molluscs are abundant below CD especially in the channel between 
the mainland and the island. In the tidal pools are a variety of small fish, such as gobies, 
blennies, pomacentrids and wrasses. 


A similar vertical pattern exists on the more exposed NW to NE shores. However, the 
diversity and abundance of the fauna here are relatively low and the zones are very 
contracted. This is due to a combination of factors such as the shorter horizontal distance of 
the shore, steeper slopes, more exposed boulder shoreline, the lack of tidal pools and a 
harsher environment. 


At night, a wide range of molluscs including cowries (Cypraea spp.) and cones such as the 
venomous Conus textile emerge to feed. Juveniles of the spiny lobster, Panulirus sp. and 
small octopus are commonly encountered, so too are a variety of echinoderms (such as sea 
cucumbers, sea urchins and brittle stars) and polychaete worms (especially nereids and 
polynoids). No systematic night survey has yet been conducted on Pulau Punyit but in our 
experience a rich nocturnal fauna exists. 


Terrestrial Flora 

A survey of the island shows that only 20 species of terrestrial plants exist on the island, 
including three species of ferns (Drynaria quercifolia, Asplenium nidus and Phymatosorus 
scolopendria; three monocots (Cyperus javanicus, Digitaria sp. and the coconut Cocos 


nucifera); and 14 dicots (of which 10 were trees and four were climbers). 


The most common trees were Excoecaria agallocha (Euphorbiaceae, elsewhere common at 
the back of mangroves and along brackish waters in estuarine sites), Allophylus cobbe 
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(Sapindaceae, a common associate of sandy beach communities and rocky outcrops on the 
coast), and Diospyros maritima (Ebenaceae). These three species were represented by at 
least ten individuals each, including adult trees and juvenile stages. Excoecaria agallocha 
occurred only at the spring high tide level on exposed rocky outcrops. Allophylus cobbe was 
an understorey component and Diospyros maritima was represented by tall individuals 
which formed the main canopy of the forest. 


Two figs (Ficus delosyce and Ficus globosa; Moraceae) occurred on the island. Ficus 
deloysce was found only at the spring high tide mark, while the other species was 
represented by two large individuals at the summit of the island. Several well-grown 
individuals of Chionanthus ramiflorus (Oleaceae) were also observed under the canopy of 
the forest formed principally by Diospyros maritima and Ficus delosyce. 


Vitex pubescens (Verbenaceae; two individuals and several juveniles at the edge of the 
forest), Planchonella obovata (Sapotaceae; one sapling in the shade of the forest canopy, 
hardly 0.5 m high, found after a thorough search) and Macaranga tanarius (Euphorbiaceae; 
one sapling at the edge of the forest) constituted the species which were infrequent on the 
island but which elsewhere commonly occur in secondary or coastal vegetation. Of much 
interest was the existence on the island of a flowering adult specimen, suckering at the base 
of its trunk, of Gastonia serratifolia (Araliaceae), with much the same growth habit as those 
of Arthrophyllum spp. (also Araliaceae), having spindly stems and ascending branches. 
Gastonia serratifolia is a new record for the Brunei flora, and elsewhere in west Borneo is 
known to occur in vegetation developing on rocky coastal outcrops, including islands. 


There were few epiphytes; these included one individual of the litter-trapping fern, 
Drynaria quercifolia (Polypodiaceae), and the typically epiphytic bird-nest fern, Asplenium 
nidus, which on the island was found on the forest floor. The only other fern species there, 
Phymatosorus scolopendria (Polypodiaceae), occurred on the forest floor in shade. The 
diversity of lianas was as low as that of the trees. There was a high-climbing, much ramified 
individual of the milkweed Hoya coronaria (Asplediaceae) on one large tree of Ficus 
delosyce, and several individuals of Melientha suavis subsp. suavis (Opiliaceae) at the forest 
edge (the subspecies suavis is a new record for Borneo). Derris malaccensis (Leguminosae) 
was found climbing or scrambling at the forest margin and over some rocky outcrops. 
Mikania scandens (Compositae), a naturalised weedy climber, was found as a small patch 
on the edge of the forest. 


Herbaceous plants, too, were few. The stoloniferous Digitaria fuscescens (Gramineae) 
occurred over one rocky outcrop, growing sparsely, and the sedge Cyperus javanicus 
(Cyperaceae) occurred in groups of several clumps in some open sites just above the spring- 
tide level, and on the west side of the island as a sizeable population which appears to have 
colonised either a treefall gap or a landslide. The only palm, the coconut, was represented 
by two juvenile, short-trunked individuals; it is doubtfully part of the spontaneous flora of 
this island and could have developed from fruits left at the island by people. 
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Herpetofauna 


The only lizard species that occurs on the island is the mangrove skink Emoia cf. 
atrocostata (Lesson, 1830). This belongs to a highly speciose genus whose members are 
mostly Indo-Australian in distribution, although most are restricted to New Guinea. The 
lizard is diurnal and utilizes rocks above the littoral region. On a trip to these rocks on 16 
May, 1992, a single egg, 13.3 mm x 9.4 mm in dimension, oval and flattened on the 
attachment surface was discovered, fixed to a slab of rock, in the shade. The egg was 
removed to the laboratory for incubation, but failed to hatch. 


The other reptile species recorded is the amphibious sea snake or yellow-lipped sea krait, 
Laticauda. colubrina (Schneider, 1799), a relatively terrestrial hydrophiid which produces 
eggs, unlike most other sea snakes that produce live young. Two adult females (snout-vent 
lengths 129.5 and 114.2 cm) were caught from the rocks on 16 May, 1992, between 1640 
and 1650 hours. These were found in association with rocks and vines in the deep shade, 
and were presumably resting. Although several sloughed skins of the same species were 
recovered from the rocks during the same visit, no young of the species could be found. 
Both snakes collected proved gravid on dissection, containing nine and five relatively large 
oviducal eggs that measured 44.6—57.2 (x = 50.6) x 24.6-31.1 (x = 26.7) mm and 58.5—92.2 
(xX = 73.3) x 20.3-25.7 (x = 23.5) mm, respectively. The high parasite burden on these 
snakes is remarkable: at least 9 and 15 ticks of one or more indeterminate species were 
recovered from under the midbody and ventral scales of each snake respectively. The 
species is highly terrestrial, resting, courting, mating and ovipositing on rocky islands 
(Pernetta 1977, Stuebing 1988), and Pulau Punyit and Pelong Rocks may be the only 
terrestrial habitats for the species within Brunet. 


A further two pairs of these snakes were found on 19 October, 1992 on a Ficus tree, 4 m 
and 7 m above the substrate, in the shade. The arboreal habits of Laticauda colubrina from 
a locality in Sabah, eastern Borneo, have been documented by Stuebing et al. (1990). Two 
other solitary individuals, probably females, were encountered during the same visit. One 
of these was found sedentary, probably basking, on an exposed sandstone boulder under 
partial shade at around 1200 hrs. 


The snakes collected during the May trip were frozen in a deep freezer within a few hours 
of collection and examined five months later. The still attached ticks were found to be alive 
upon defrosting. To our knowledge, tolerance to extremely low temperature (approximately 
—15°C) for such a prolonged period has not been recorded for tropical arthropods. The body 
fluids of marine species have higher osmotic pressure compared to those of terrestrial or 
fresh-water species. As the freezing points of fluids with high osmotic pressure are lower 
than those with lower values, animals possessing high concentrations of solutes can better 
tolerate low temperatures (Schmidt-Nielsen 1975). 
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Conclusions 


Pulau Punyit has a diverse littoral flora and fauna. Contrasting aspect, slope and exposure 
at different sides of the island superimposed on the variably weathered and fractured texture 
of the sandstone, and the tidally determined subdivision of the shore, has ensured a wide 
variety of niches which are occupied by an impressive range of littoral plants and animals. 
Brunei Darussalam has only one other such offshore island and has only two natural rocky 
promontories along its entire mainland open coast. Hence, Pulau Punyit represents a 
substantial proportion of Brunei’s hard-substrate littoral biodiversity and as such should be 
protected. The other offshore island is somewhat different from Pulau Punyit and the flora 
and fauna there could also be different. With the destruction of the hard shore on the 
mainland Pulau. Puyit could well represent the only area in Brunei Darussalam with the 
intertidal community described above. 


It is not surprising considering the very limited area of the supralittoral and the relatively 
harsh conditions associated with such an exposed habitat, that the terrestrial flora is poor. 
However, the island does not appear to have suffered from any woodcutting and the finding 
of Gastonia serratifolia, a species which has not been encountered in the much-disturbed 
beach forests of the Brunei mainland, and Melientha suavis subsp. suavis (a new record of 
the subspecies for Borneo), makes the island somewhat special in Brunei’s context. 


The terrestrial fauna, like the flora, is poorly represented. Only the herpetofauna are 
represented in this paper but there is evidence that both birds and bats, at least periodically, 
occupy the island. Further detailed surveys would no doubt add substantially to the lists of 
intertidal plants and animals. However, probably the richest area for further research would 
be the extensive, shallow, sublittoral. 
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